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SL. smm. mi. mm., axv^^vumii-^^Kc^^^ 

Uti- HiSi:i'iiCtt«Wt2-5r ^' U:t-^ KEi^ S-^Tf & . 



3 

( 1 ) am 1 co^ 'J :7 U ^i?- K Vn-/*: , 
<2) i5SK20;t'Jd';?7^^^K7*o-y$:, 

g ; 

(h) Mmioru-rcMSSlw-t^'^fi^hti^ISI 
(c) jmi<nrn-ytt^i(r>-M.y:<yhk<m 

X. mm!&^yt-rzkmffymm<r>^i:n^^-h. 

{.mm, 1 2 ] »wiid^ 1 hkxf^'z m *)-.f'/^/ i^t-i- 

[M^JS 1 3 3 |ira?B 1 cn^ V 7 U^f- HTd-T 
A* , 1 OfOfft-T^tC 1 O<om 1 C0?r 'J ^ K Tn 

m 1 cofn-^bitu^xi L'cmni "mzf^2<7)U'Fizn^^ 



A ) ttirrm^ .t n i •? 

4 

U> J: 2 3? W :t ^ H r o - . 

M -f r 'J >f X L^»- 1 *5 il/l^ 2 (7) ^ '.J 'J- .7 1^ i- '^ 

[m.m5) tm.w>imif%2<rim-ifim!,-^w,z 

1 6 3 flifiiSa ) c7)|fr{::. lQjatr>-r/w4'f:) 
v^jizHis^tiz>tmTa-rizj\^ r^j r-i x^-t 

(a) 

com. hxv^ 

( ii ) i&±mwyriV'Pff)i!imii!:A^^<r)S., 
30 ( b ) iS4«fltm- yr;Ptci^ v , fflnao-fiiiia^' 
^: 

40 m^^-sa&m-^-mtf^^'y\iy^xL^h%2(r>:^ 

W)5, ^m, tm. iiXxfmt*i>^j:his^i.rm^tL 
^mm^zwim-nm, 

50 1 19^ 2 2 3 wi2H««i«I*teiafi£^ 'pSB^tiitfE 



( 3) 



ittfF!P3 3 2 52 7 0■%■ 



b) '5.-1^> 77^ar. -'N'f tJ^ -f -b'— > a 

<^yy-'j:< t h ■tS><.Z.> ^•-f y U y^f X L^i* , TS : 

>j:v vsS 1 £5j:t/i35 2i^/W r 'J r-f -t'-i^a ✓ ru-r 

. iS»i^&lSt'#^>i-Li>iliSS 1 W>-f y '.; r 
[fS*JH2 4 3 iiiiliiSS 1 JiJ:l^m2C.v>'f r'J^'f -tf- 
^ -fc— v'B >t'-X(C, 1 ocotf— XtC 1 oc07"n- 



Xi)<. grlSSB^WN-f 7'iJ:/'f-tf-i^g ^'f-xtaw 
2 CO A ^ y u ^-f -t'- >• 3 1'- X 5: a -yp ^' - ;J y 



imims 3 3 B<^a«tai-f 4Ifi;!>\ 

c ) m->T)U^Sii^t^xn ; fcitX 

40 d) m-yriuznLxmm-^^. ^it^tiffi^m;^ 

IS: 

0, ffiSS. ^»(a4R, 



V 4 ) 



■fittfms r> ^ 3 i / u 



a:. 

WtSiiT ■& ) > /'Hif-r^-^ b<7>^S:£tt (aim, 

#<c?);<^yiSfE7J:Ul>'e*Sfliai03af£^Cfclt«. 20 
. tr V^S . Duffy. □ in. (liem. .4 

1:1410-1413 (1993) . ^hlt. P53ffi3fiWWjBC;-rM 

LX V '^'S » Ridanpaa ^> . Path. Res. Pract, 191 : 399 402 

<^)?£^tttr:, l&iii^tiZWd-i't. Bliun.Europ.J.Can 
cer,31A; 1369-372 (1995) . mumz. Mff^mL^jt 

Sidranskyib. Si:iMi(:»!,256:102-105 (199 

2) . 

mizXiyjmi. HSnaJtiq^^ -^j: (i-'£:i>t>;?u->*< 
ffl$:^i'CVv4. :mi#i^^»5,330.892-^^^ 



.tL•fELISA^$«SrfflV•>|>ifc^rSl$LTV^I.. 
IS5.512.441^. :*:S?^**iE?IW:iffll!a*sJ:tXttIJia«frO 

^■W^t-^^) i^ra^ti. "tctitS^Azm&X'fiZ. ^j:^ 

%^-i><niimmx-^b-/p^:.X'f>i . ^hKi:i>m&u, m 
^(r>mB=rmiztn'fi^R/}iA'y^±tn^k\'^oz t 

X'h'O. ^ bX M>(7»m=fiz:htth±X Mmt 

-t'<fcoiti>. v-f D-v-y-^-f loo.ooosaiw 

i;^:{ihy.7.7V.^^h'E«?r^tr. mi?, (Jiarlesw 
nrth/:;,. Nature. 371:215- 220 (1994) S-^cO^t. 

z.lxh<r>^<\i'f '-rx^iv. i\jx^ixh^wm^ 

-jJJ^ (sequence length polyamrphiKiH) CS':J<"<'— >> 

«1. W^tW^)iii-i^X^mmfiy (hereditary n 
oriHolypcsis color«t*l cancer) (UNPCO COjSttJ^V 



15) 

9 

vWE!('-fg|-tvHrr,s& {.iTaii. ,-^'yi7)j)asa'/}-^olSr«»;5./:;ii 

U - - > <7)(C|^ft<J"C{i^f>* V. Bl um, Europ. J . Can 
c«'.31A:L%9-1372 (1995) i^m<r>:it. 

«>Ci:-C'f>^- ^(7)IStS<75iaJBisJ:i;f/in:«W)iaffiyT- 



i?ffFm3 3 2 5 2 7 0*9- 

1 0 

■z<^)^mi±: ^j^-^iLfzm^^mmcmsix\ tijj^sn 
( 1 ) ^i(r)-^^^mtmmzts>>^x. vyrji^'pcr) 

iZtHf^ Y J i.£7>JFS5g13:5r7ri«-f & . ( 2 ) *^bJco 

temal allele) J:iOSaJSc7).«a$:'><:iRJB*fAil£K^ (p 
atemal allele) ±O*tJ©-rS|S«;^0SI*titWrf 

m-h . ( 3 ) ma (r>-mf£%)mmzii v . 

tz\mii3&xi^=^mikh^'^x,x ir^* c t stpi® l^^.. 
<nW0m.<f:>'*^-^^i-^*\zmhi}y<mc&\t. 'y*£<\L 



1 1 

a?St. tSJS>n^ (colonic crypl.) i'.) 

6 cr>^X'h h . 'If 'J ( '1' 'J -rMMX/'yttotaST- 
A^lcJi V S:^ L X V ^^rv t tm^-^tiX tti 

sa^offimatcii'.^t:. s^ntx\^tzb-fj^im^iLi>m 



1 2 

3!<irru, trto. r-y-t^{i. <+->^^-aco*i^ 
9^$:?SllJ-r<:) J:fiCKIt$ti. ^i-a;:J:-:»-C'>5:< fc 
ta^SISIiOll(i<?:)MR (threshold difference) Ji. E 

mi. mi. trnvmamfhtu,, 
hzmithf^i^iz. 4:.!H>i2m9->rn-S'ioi:uif07}-'; 

30 tffiLv^gt^i. «F*L<{±. 

K&liO J: 9 ^l^jS^-^Ka (high speed electronic a 
pparatus) lZj:':,'Csfm^tlhmim-fTS}&, ?»^X 

axr/miyit. n^m^m-yrivtz^^^x^tzwui^ 
40 £7) J: a ^jiijmt. m&'^y'rfi^'^enimitzii.^ 9 v-^ 

i.nmzwwo:m 1 ^rf? «j 5 Psrf - K-fc^^^ ^ ^ 
t^-{cA>f rij^^xs-^. -t-tr (ii) ?B2(/)rp- 
50 yi. •9■:^r/^Cfc^,rc3^«LTv^%c:i:**^ft«!^i^.* 



{ / ; 



i-jrfT>*-> -> -> ^ — / w -7 



1 3. 



1 4 



i:> ''3— /W.^— ^— (coulter counte 

'N-f X'J^^-fXUcra- 
Xr^^-^l* . fjfej* L -CIX 0 a* ixfjiis'-ifz i^'f :t =f -> 

X - ^ - i >• t-y yxi3'^y'9 —KzsiiX vc . 

2 -vco i^'-r ;t »^ jr ^' W'^-f - 1< 5r * t/: 
(^7'n-ri'.)?&5:e>l5£-r'5wt(Cj:-5T. tttur^.. 



10 ymmdmay^m&Mmx . 

^h^ht^-^x. zz.x\ y/-u<7>^{tii^yi:^ 

yi:;7^-t^^mmAtcimmi)^<^mMziL -.>x. a 

30 ^2\i. ^N-r X'Jr-f -tf-i^H y^ 

\:—yyX^^yif^ (multi— orifice inpedance cou 
nt*r) (Tim^rnvh-^X : :lZT, His Ay 

ayt'-xxhf) -.^mmsit, m2t^fv^^4^*}* 

m.^'^ y\^-yy:^ (differential inpedance) iMM 
40 •tZ>fc»fX^J^V y ^ ;^ioeia?ii&.T<L ; -r UC^JKtS^V 

n^is=?-mtiil>Ziii-t i A '7)fi0^^55:Xa-Xf«t«f^(^ 
*:>T<-t. S3t:*iv^r. Em{±E5<JS-tlt'*>0 : fid 

mm\{imm^'i xh o ; ^nnktwrn^ 5 



1 5 

^L. ^LX^<OX0^j:fjm±. k-ras;'.)J:-i^-;&> 

a^S^'tCijfl'&teDitlO ritiv V (tot spot) J 

fit t ^ ^MS: WatJTS t 'C'^> 6 . Sidransk 

ici^ ir It LT V -i^y, \ z t i3^SihfiX v ^5 jte^«7>38: 



1 6 

^J^S!!- (i-'Sri?*/. SM. 5^^. ftJiU, *r^l± 

mm) tLx^^^h. ii«wiwfflei=-'^*5^s 

14. iim^iz^7-^m^.<om^iz^^j:!}:&j:X!kff) 

?ij^nifc«$r^-i^l.. *FA t".^lli6SS«f li. ( 1 ) 

x^nix\-^t:ik/mm^h7^mim umm<^) y 

.J V 5' H -k y b COS ( rglM J ) t<r> 
rBl<Olt«tt^i>&, 2-ocDy./y»;i?U 

§fcHS-^i -^rcrxmCQh 6 i k *«H^$ii"t V jg^Ji , 
iJCV'-C, g|3i«0?li2l3J:t//i^^l4SaS<7)«:«r)<ofl&<OA 

/ A.1f y 7 ^ V Jf^ K-b^^ y h CO J: 0 !S::fe# ^rftHlt- 
50 ?fL-c, jKrv:^^Wis ¥<^N*3iJ/^Nco^:*(«fcL 



(9) 



1 7 



1 8 



jars. 

^£ljm^Zi.nXik%^i\f'^h. mi.\-l. Sl.««lf>, Price 
iples aDd PRK-edures of liLaLisLitsi. A BioBeLrical A 
pproach (McGraw-Hill. 1%0) *Jt#;<':' 

. h. ^<^l ^=S:S!l^(-*>*t^SHi {threshold issue) 

iL. :^*'/Xji-'{ticr)^h9i.bli% (10O%- 2 x3.16%) 
{i. 05A5OAiJj:U'B?rfJ-Lft:m«^rSI{^?)-5.. 



{i, 10% ( 1%^^:^) X'h^. 2'^<n%n<r>^^ff' 

'ki\X 1 %oMX-hh%^, ^ LX'S,mit.U=f-<^Mtn 

10 «(±, 99%StS1iC;K^60.25%CJN (laSSr^fOC 
t) {i^TftS. ia5l::*-ri:-3C. 0.25%c^N{l. 

t. ^-ot. 1.28oli.. 0.0025Nt:3!iL<, -?-LTN{i2 

62.i44tc^LAv, -j-ni^t. Wi'^iti^yrMz'oux 

20 99 . 9%iO#Stt ( ^^<r>^W ) i t^99%<7)S5gti 

a Tft i . ^#^>^liiR<i^iI^ofJ'■"t < t *j o. 5%<o>-Tc 

OV\"C99.9%<0(g!aK^t^'C««"C*)2). ±IE<Oi-? 
30 SiSr^'r. 

rn^-h^ mt^. r^ms^^ii^^xmw^^ixh-^^ 
^mmciz^ttx^) <r>^ik\^i^mz-^mx'hh. ^ 

50 tf,tlTV^«K j|:^{i««3n4)|f;7^^'!-f-H<^« 



1 9 

^z, vLmiomizviJLmf^^ti^i. ^nit. +^^^ 
^.t;. .^(4. mm^yrjv'i'iz:^thmsir'i'^ 

mi'p^ftmmm^ (traversing) i^^^i, smm 



20 

tfzii, mm<7im(7mzmiiirtiif:>iz^ 

10 -IRC^S^Hrft'i^a^)^). >|4I331$3^SP4,101, 
rm-yr>i<r) $ ^,5: ^ Saili:} J: J/-»-»Ico^i6co:^&5: 

20 r^co^T-am-^mmiUitimmwmffyizm^ 

3—f-< y^/fllifiCitlE-f&iiBNAi^JJi. GenBankSi!: 

liitt 5f IS f r:,g;«'jja(r<-f-' I »<7)S:^sri«air s>fz 
■ch(>z t tmmti^ . mt^iit:Mm*)-yrn^co3^^s 

< 1 1 '>«Brifi*^^^,it. ^ L-C-f CiittiiK^^ta 
J:5t3a«Sn*. DNAi^<4RNAI4, jtMgfciflStT, S 

avin^>, Gut.36:81 -86 (1995) 5:^R«<0:H:. ti)'' 

^??>*?^is. -*:aaK7 9^^^>'t-«, ^*oo:&is 

Tl!yfl&il"CV^i. Sai*rook^>. Molecular CIooing.A 
Laboratory Manual (1%9) lr^<7)ii:. 

mm. r y ^«4«?r u w p-td -t' ( 4iai 

50 Tn-r> tiff -S'WrU^'f -tf-v a yfcit^^*^ 



I. 

2 1 

ik^tuzxn -c?BB!t$nra_*»<7)iiffe*t- -c mm 

^ -i? u V h y -f -to J: :^ ^tilliz: . — * 

S5DNA^t'.)Z4:«DNAC^ia<IKl»tT, ifyr.'Hi, 

tii:*£0*7A^'UVb?^^7-f-ti:. fflM^J3i7)mi!g 
( cilfl L r V S . 'jm^iii^^ mip:^ 7 A *r ajft-f ^ 
tSItc, ■(■t<r$iir.:ffl«!W.3f ^ t V^tth -fe 7 r o 

Tu-7'S-, 7;W:tH:'<>'<7)J:7=S;-^!.lltSie6s 

Wallacc»->. Nucleic Acids Kes. ,6:3543-3557 



. i ; -wsTW* P :3 ^ i> ^ < V -7 

2 2 

T(^IIJiSfpi|li> /N^ 7' 'J y-f -b'- V y y-^fSiiOil^S^ft 

7 'J < -t-v- H >7 i:?-Xi:tSft^i !"cl±MRai: 

rn-rr t'-Xc7) J; -i ^t^j^ ( -t'-^ .-7 
>b--X) C»^-f2.-tCJ;-o-C2«Sftl>. 

i-LtfOf-X*J^-:t'J =l'J« ^ V^f-H7*0-7'(C#«U 
^i^, J: >5 ic. ^ 7"'; -tf-i^ n y^-Hitf-S) fliJ^wW 

a. 7"Q'-7'-ti-x^fi-^oiffiSi:^ai 

-XtRff^OMc^^f :^•5:?^ :tr^F7•^-7' (■t'fcib 
■fe. mii7traSS2f.).'t'J:/i<^'L'5f-J-]-7"u-X) i: 
*r -f J. '<•- b L-C , b'-X{Zff S 5 «> . Xo- X 

I.. mtS's t'-XJi. Th'i/V*:^J±AbkXh7-fc.' 

t'-x/\(^f'tsi:»«'r J: -J . ^-K^yxm^^t. 

i^h. t'-X*Jj:tKrn-.X<^ii^?l!Hi. yjSrW(::iOO 

(ni.^tr^Y V y :?^t:W$n'& . ft«?*t:tXn-X 
f-Xf)/L*<T M> -y 7 XtCft«L . 

I) . h U •/ X^<7)tt&c?)«K*5 J: tf 7 AOma?!* 

•/ ?Mzm^ti. Xn-Xc^N5P£TT"V h 'J -/^^X/^ 

±Ei^J:'j=5:. rn-Xld^LT^»cja*I<0h-Xi?5flE 
40 mizX-^X, ^t(SLi^iitzXmc^\::-Xii. l-7<0;^O 

tf> iooot'-X{c^tLTira-X<7)itJ^fr 
^•fi*^. 1007JflS4'*<7l-:5i7)t-X^7);^kAJ2o<?)<'t 
«$^U:ro-X«r^-U, loo;:ffli+l'3*StOt'-X 

^i-Li. &.r>X, ^WXU^r-f-bf-vgyt'-XJi, T 
50 TE<^#r-y-fc:'f i;'>^^T. 2Oi0S!Hi<i0>'v'f XVif 



23 

-^jm 1 'J ^JZ U JT-f HTP-T't-ftS-^iX-^ . 
^ 2 <OM.-f / >j / -f -t'-i' 3 >- 1 - Xii , 'J ^ 

ISWSi'J-S. Gyllensten^. Reconbinant DNA Methodol 
ogy 11.565 TTS (Wuffl. 1995) S:#ffi(iOCt„ 

>'T;P)6»^sa^ksny::m«lt-x*<^l|i Wt^>iil) ( ^ 
M*) . .*«Eh'-X«7>Hi"^:Jb6*-9->r;l.'tcafA$;^L«. 

t*-Xii. -3ijBl<^:t y =^Jif ^ 



24 

i'^b-XClte^t* J: e 

2ifioM-< r'f -tr-v' g y t*-x& . ±ieoJ: o 
izmwth , A>f r r 'f -tf- £^ 3 y xcom i so 

A'f 7''J ■i^'f -fe'- V 2 y b'-x<75m2iflco^?-.?< y><- 

-•/•«>' b'— X<7).X > / N'— (75 (7) fc & . 55 1 ^5 ^ 
^ili 2c7)A>f yv y< -b'-s^ 3 yb'-XUi/:: . tii<r>^ 
CS-:A>cK3!lsn?l-&. <?!l;c{f. b'-XJi. 

ffifflSft.f5^« b-X«:l2[S!l-rS/::i'>(Cfl»fflSii5.K§S 
20 ^ratet{i. ftig5^U»lJ3i:t>'S2£0b'-XiaiOKSiJ 
;::^riv^r. mUi<l:C^J3lS2Ta-nS]-C'OESOTfl8 

-t-i^ayb'-Xti. VN'f XUti^>f -tf— >n y^YX' 

i,^b'-X/ro-ycOj»;v.-&irtJ-$:l^r?./L-«^{:l. -9- 
yr>W>%*^2tl&. /N'T r';^^-fXLTV^^l^b*-X 

Lt V ■» b'-X/rD-roffl/ig-i?* t * 5 Al^fil 

jtsi-L?**'. -.^jfinx^^AS-iMjai-*. mz. 

/ -f -b-i^ n yb'-XS-^MMfcsta-t^fo*'><7)#atC 
.vf ^ l/':t^ K<^3 tf-Sc7)iE«Srirl?««:S«-f * . '^ttf 

40 ijt^). ^^^ivdi^\mm<n\£-x^imi-hij^hx' 

hh. i-.;c.->b'-X(i. raait;:. 5MS$n6«Kfi'n ^ 

ter Electrcmlcs, Inc. Hiaai. Florida) eoi"?^, ^ 

^y'^—tryxi:^-th^tt,zX'r>x. 2oi?)SiOA 
-f ^^-f X 3 >- b-XJr1$»Wl=ttaj-f 

50 V;kf-:ty7^X$ia;&«fieW$iX«S. 



2 5 

—mz 1 -f ri; -t-i^ -j y\z-Xcn?f. 
y:x.m^i:'''mi'Z-ri><^iz+iflzjt^^, ^^ii. 

tiii. mmz\::-xcD±'^^{zm.mm^ti>. ayaz^«g 
iRcfi^it^ncmtifsim-^^ c t ic -7 -c, ^n-t r r 

t^. z<r)iio^x^m\ts ^ytrziim^yW&i:^m- 

mm^i>}rccr>^(m<^^it9liii'ri>f::i^izsim^i\ 
^(reduplication) i: BWf iXl.ftia^$n?t3S*W 



2 6 

£ tfc <a-f . ft t X V 0 £/' y V ^v\>f y I J -f^ -tf- 

ii=mm iz^-^tiru--/^<7)ms^^mit. «i>c^> 
n^ij&B^wm^n^t^h^LtimmizX'^xT^m^iz 

jsii. ■mmz:^^mmmzx^x»^^tii>, z(r> 
-p mzx'. mmi^'fctiS'^Thi ) X'<^m\-'m 

ank. E^CLiO i d ^ ^' :t rM' r-:?-^-X i Jtiiffi 
-SOfliKOa - ^ X $r #i*5-t= L T (SI« it 

^-mm^m^, ^'0:k^ Hi?- 
J0«i<o3iaa5 ^' Kt-ife fj^i ) *> t' -5 f}'izi)'*-h 

50 iaT«7)^A^4»BBaT*&J;aiC. 



I 1 4 

27 

afS^fc^C^i^iaS^^t'^^VvCM^'fe. {513 {4, M 

7 Lt:^it.-umm^^mi. mis..^ 7 u 

^/ti'Jt:. Sanger, Proc.Nal'l Acad.&i. (USA) ,74: >1 
63 'j467 (T/TT) KfB»^^^■^v^4J:p5:>''■f?r^j^■^ 
iti|2'.3' -i'*7':t^i/K5:>U:1-v>'HU>'« (ddAT 
P, ddCTP, ddCTP. tJj:t/ddTTP) <rioh'>tt:<>i{>2^:> 



28 
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subpopulation of the transformed cells. 
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wild-type polynucleotide characteristic of a genomic region of the 
organism that is not mutated in the subpopulation of transformed cells; 

b) ^determining from the biological sample a number Y of a second 
wild-type polynucleotide in a genomic region of the organism suspected 
of being mutated in the subpopulation of transformed cells; and 

c) determining whether a difference exists between number X and 
number Y, 

the presence of a statistically-significant difference being 
indicative of a clonal subpopulation of transformed cells in the 
biological sample. 



Title Terms: DETECT; CLONE; SUB; POPULATION; MALIGNANT; CELL; SAMPLE; 
USEFUL; DETECT; COLORECTAL; CANCER; CANCER; LESION 
Derwent Class: B04; D16;P31 
International Patent Class (Main): CI2O-001/68 
International Patent Class (Additional): A6 13-00 1/31; C12N-0 15/09; 
GOlN-033/50; GOlN-033/566 
File Segment: CPI; EngPI 

Manual Codes (CPI/A-N): B04-E0i; B04-F02; B11-C08E5; B12-K04F; D05-H09 

Chemical Fragment Codes (Ml): 

*0 1 * M423 M750 M903 N 1 02 N 1 36 Q233 V754 

*02* M423 M781 M903N102 P831 Q233 V753 

Chemical Fragment Codes (M6): 

*03* M903 P831 Q233 R515 R521 R537 R614 R627 R639 



Dwg.0/5 




